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ATLAS PIXEL DETECTOR
OVERVIEW

e PIXEL DETECTORIN ATLAS
— WHAT SYSTEMS ARE SERVICED
— WHERE DO THE SERVICES GO
— WHAT ARE THE CONSTRAINTS ON THE DESIGN
— WHO ARE THE INTERFACES
e SERVICE PLANT DESCRIPTION

— WHAT ARE SOME OF THE COOLING PLANT
CONCERNS

— HOW IS THE CABLE PLANT DEFINED
— CONVENTIONAL CABLE DESIGN STATUS
— Low MAss CABLE DESIGN STATUS
e SERVICE ROUTING WITHIN PIXELS
— MODELING AND PROTOTYPE STATUS
— SECTOR TERMINATION AND FITTINGS
FEB OO
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ATLAS PIXEL DETECTOR
SERVICED SYSTEMS

¢ MODULES flex cable /ﬂbers
— ELECTRICAL POWER
—_ HIGH VOLTAGE Clock and ,"’;'&.

Control Chip

¥, Power/DCS
flex cable

i g
>
it - \ Front- end

—_ MONITORS/SLOW CONTROLS Temperature )4,’”*\4-.’ ;
sensor - AT Ve 4 S chips
— OPTICAL DATA AND CONTROL LINKS /\4'\& = Optical
il a ; package
* LOCAL SUPPORTS Wire bonds
. REFRIGERATION LINES Irfllt::l?;g;zt Resistors/capacitors
— TEMPERATURE SENSORS
e COOLING/ THERMAL SUB-SYSTEMS P~

— HEATERS
— TEMPERATURE MONITORS
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ATLAS PIXEL. DETECTOR
PIXELS IN ATLAS CAVERN

(ATLAS POINT 4

FT0 NIVEAL -B1.2m
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EB
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PIXEL SERVICES HAVE THE FURTHEST TO GO ON N
THEIR WAY TO THE RACKS. "ENR? xyz systeme cern genmie ewil horizonkal Y T
EMPHASIS HAS BEEN ON USA '[5, BUT INTEREST TUNNEL z(mYmZm SHSLeme cern machine suvank La Pente Falscee;uk‘\\\
IN US 15 IS GROWING ¥YZ SYSTEME DETECTEUR SUIVANT LA PENTE FRISCEAU L FRRCHET ;
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ATLAS PIXEL DETECTOR

SERVICE PLANT PHYSICAL LAYOUT

FEB OO

WORST CASE ROUTE IS SHOWN LBV, MECHMICAL ENGIVEETNG
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PIXEL DETECTOR
INTEGRATION WITHIN ATLASVOLUME
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ATLAS PIXEL DETECTOR
CABLE TYPE IV CABLE ROUTE

PP3 WILL BE ON THE
CLOSEST SERVICE  aimmsie s er [ﬂ 1
PLATFORM NEAR VR

WHERE TYPE Il

CABLE EXITS THE <D
MUON SYSTEM

SERVICE PLATFORMS

: (COOLING RACKS CAN
BE LOCATED HERE)

CABLE TYPE IV
GOES FROM PP3 INTO
USA 15 VIA THE CAVERN
WALL DOGLEG

DOGLEG

FEB 00 SEVERAL PP3’S ARE DISTRIBUTED AROUND THE
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ATLAS PIXEL DETECTOR
CONSTRAINTS

e ALMOST ALL CONSTRAINTS HAVE AN R'! DEPENDENCE
— SPACE
e PATCH PANELS ARE NIGHTMARISH-LIKE THE BAYOU AT NIGHT
— MASS
e [ OW MASS CABLES, THIN TUBING AT LOW RADIUS
— POWER DISSIPATION/ THERMAL NEUTRALITY
e THERE IS A GLOBAL LIMIT, BUT IN THE TIGHTER SPACES THIS IS CRITICAL
e COOLING SYSTEM
— STATIC HEAD
e SOFT LIMIT-TRADED AGAINST OTHER CONSTRAINTS (OPTIMAL = Q)
— PRESSURE DROP
e HARD LIMIT-BASED ON PHYSICAL LAWS
e POWER

— VOLTAGE DROP
e ELECTRONICS DV + CABLE DV LESS THAN ILL DEFINED CRITICAL VALUE (HARD)
e POWER DISSIPATION ALONG VARIOUS PARTS OF ROUTE (SOFT)
e SIGNAL

— LATENCY

e 132 BEAM CROSSINGS-LATENCY BUDGET OF READOUT AND TRIGGER SUM SUCH THAT FIBER LENGTH
NEEDS TO BE MONITORED CAREFULLY

FEB OO
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LA PIXEL DETECTOR
INTERFACES

e EXTRA-DETECTOR e INTRA-DETECTOR

— SCT_PIXEL THERMAL VOLUME — BARREL SERVICES

e PIXEL/SCT ENGINEERS e END OF BARREL SHELLS
— TRT-GAP/CRYOSTAT BORE AND — LBNL/GENOVA/BONN

SIDE * FRAME PENETRATION
e INNER DETECTOR SERVICES — LBNL/HYTEC
WORKING GROUP (IDSWG) * STRAIN RELIEF
— LBNL/HYTEC

— PP2 TO PP3 (THROUGH MUON
— DISK SERVICES

CHAMBERS) s T
* ATLAS TECHNICAL COORD. VIA EET?_ZNERMINATION
IDSWG
¢ STRAIN RELIEF
— ATLAS CAVERN —  LBNL/HYTEC

e ATLASTC VIAIDSWG — END OF FRAME

e END-PLATE STIFFENER
— LBNL/HYTEC

e STRAIN RELIEF
— LBNL

e SERVICES SUPPORT PLATE
— PIXEL/SCT ENGINEERS

FEB 00 LBV MM ENGIVEENG
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ATLAS PIXEL DETECTOR
TUBING LAYOUT

PIXEL TR
COOLING
RACK
TUBES JUMP UP IN
SIZE AT EVERY PATCH
Tifixa Chamb Tibooan Cham bers
o s e PANEL, CAN BE TYPED
SIMILARLY BY REGION
TYPE [ TO PPB1,
TYPE Il TO PPB2,
N FREL ETC...
Earrd = rpen Coyossas
A ::r-:u:u.n TRT Bad T:“:r.ﬁhn ]
i Il STAVES AND SECTORS
(== I — =1 ARE COOLED IN PAIRS,
Faamrd { f::::"mgph": I Fammrd CURRENTLY IN SER[ES
e - : St MAY REVERT TO
| 1/4 S PARALLEL
ficom LT ]
W Pl PIXEL |5
Fiac| Damo Vdume
Tha ool 3o na Yolume =104
o1 Tioda Voume s
FEB OO ATLAS Do Volum= s
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ATLAS PIXEL DETECTOR
COOLING SERVICES

* ROUTING OF COOLING TUBES SIMILAR TO THAT OF CABLES

e DIAMETERS ARE DEFINED BY PIXEL ENGINEERS IN CONJUNCTION WITH
INNER DETECTOR COOLING GROUP AT CERN

e CONNECTORS PRELIMINARILY SELECTED, BUT NOT OPTIMAL NOR
MEETING ALL REQUIREMENTS
— PROTOTYPE CONNECTORS NECESSARY AT LOW RADIUS
e AUXILIARY ELEMENTS OF TUBING PLANT NOT WELL UNDERSTOOD
— TUBE INSULATION
— HEAT EXCHANGER(S)
— HEATERS
— TEMPERATURE SENSORS
— FLUID SENSORS
e AFFECTS MOSTLY SPACE ALLOCATIONS
— MOST OF ABOVE NAMED EQUIPMENT IS OUTSIDE OF PIXEL VOLUME, WITH THE
POSSIBLE EXCEPTION OF HEATERS AND TEMPERATURE SENSORS

— UNCERTAINTY IN COOLING PLANT HAS LITTLE IMPACT ON ROUTING INTERNAL TO
PIXELS
FER OO LW MM, ENGIWERING

E. ANDERSSEN LBNL



ATLAS PIXEL DETECTOR
CABLE BUNDLES SCHEMATIC

POWER 7\ POWER

Low POWER
TYPE |

PIGTAIL

Low POWER

BUNDLE TO PIGTAIL I;I—EEE(IDIR

TERMINATION FLEX + ROUND

HBjNJH TYPE III
CONVENTIONAL
LT

(EUROPE + CORE)
TYPE IV

JIMOd MON + AH/

/7~ N SENS

TYPE V
CABLE...

/HV + 1. OW POWER
CONVENTIONAL
(EUROPE + CORE)
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ATLAS

PIXEL DETECTOR

CABLE PLANT OVERVIEW

CABLE BUNDLE SERVICES 6 OR 7 MODULES
— 200 6WAY AND 100 7 WAY BUNDLES ARE REQUIRED FOR THE DETECTOR

CABLE PLANT CONSISTS OF CABLE TYPES 1-5 BUT NOT PIGTAIL

— PIGTAIL IS AN HDI AT END OF TYPE 1 CABLE WHICH DISBURSES CONDUCTORS TO INDIVIDUAL MODULES

— OPTICAL FIBERS SHOWN HERE, BUT ARE ROUTED SEPARATELY FROM CABLES

CABLES SIZED BASED ON LOCAL OPTIMIZATIONS (E.G. MASS, SPACE, VOLTAGE DROP) FOR EACH

REGION
CARLE TYFEL CL4ELE TVPEI CLELE TVPE OI CAELE TYPE VI CAELE TYPE W
{44 Darire S0 Fle x) (& Lyarire /T Flext) (Cuwrre-LOW WAL [Cuwrire LOW EES.) [ G varire -BLOTT TN 7))
07 LS O IS 10- 20
| & lmSJ ¢ ™ g S 20-100m (60 TT515Y -
TYPE I TYPE IV
(6]
MODULE 1.5M =m 5.4M 30M ~100
BUNDLE M
e DETECTOR | ||| ] |||
R TS
1T TeT ToT TaT
- iy TH2CHFLRY, E 14 THACH BLAY, [ﬁ HY CnRLES E HWC~RiEs h [HV Fg NI:”—IT| el MODULE
- A POWER
BT — =11 L] - zru E 1 e WA ¢ SUFPLIES
e - | SIIHD POR FOTEA |lf| SIIND POR FOTEA & IO FOAFOCEA SIIHD FOA FOTER =] = s
i £ i - I v (modularty: 2)
. 1 — .1 =111 WS TR ATC D — sL[16 WA TIRE 2 TC 10 '-:_r! "1 —_—
e P e | ilid TA~CH LAY, m wild TR CH LA 1 .y I E ] =
1LLO™ FOCER 2% 10 I—H_l 11 L0 POTER A TG 10 o § ﬂ i (L]
12 11-%ar ABIA BLHOLAS 1 13 1L ARAA BLWCLOS 3 13 11T PIDGA BLWCLOS | IEEN R E
OPTO || w /1 | 1/ F | g
1APTIG Fr=
L TIIITLET IMLETOLTLET
) B T it on
ITHEFE. TEL CEER EARREL Lir BEAFEREL CRYOSTAT TILE CAL AHD MITON CHAMEERS L CAVEFRN FACES UHDERGEOUND SEEVICE ARES (I7354) 15
FEB OO
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ATLAS PIXEL DETECTOR
DEFINITION OF BUNDLES

e A BUNDLE POWERS 1/2 SECTOROR 1/2 STAVE (6 OR 7 MODULES)

e CABLES WITHIN BUNDLE CAN BE DIVIDED INTO TWO CATEGORIES~-HIGH
AND LOW POWER

e THESE CAN USE DIFFERENT TECHNOLOGIES TO MEET REQUIREMENTS

e A BUNDLE IS MADE OF

— POWER CABLES FOR 6/7 MODULES
VDD, VDDA, Vcc, VvDC**
e FLEX OR ROUND WIRE WITH CONDUCTOR THICKNESS AND PITCH SIZED FOR CURRENT
— CONTROL CABLES FOR 6/7 MODULES
« PT1000 (NTCQC), IseTO, ISET1, RESET, VPIN, VvDC**
e MINIMUM TECHNOLOGICAL THICKNESS AND PITCH CONDUCTOR FLEX CABLE
— HIGH VOLTAGE CABLES FOR 6/7 MODULES
 VDET
e NOMINALLY SAME FLEX TECHNOLOGY AS CONTROL, BUT MEETS HVY REQUIREMENTS
e **SPECIAL TRACES NOT SO EASILY SPLIT INTO THE ABOVE CATEGORIES:
* VVDC STARTS WITH CONTROL CABLES (I&I) AND MOVES TO POWER CABLES AT PP2
e SENSE WIRES DO NOT RUN ALL THE WAY INTO THE DETECTOR-START AT PP2 ([I1&[V ONLY)

FEB 00 LW MECHMEAL ENGIVEERNG
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ATLAS PIXEL DETECTOR
MODULE/POWER SUPPLY PARAMETERS

Voltage Current Line Drop Type | | Type Il | Type Il | Type IV | Type V | Pigtail
Power Supply Max Nominal [ Max Nominal Allowed Worst Case | Actual Actual Actual Actual Nominal | Nominal
VDD 6.000 4 2 1.52 2 2.067 0.415 0.376 0.272 0.554 0.200 0.250
VDDA 6.000 3.5 1.2 1.08 2 1.942 0.295 0.267 0.303 0.626 0.200 0.250
VCCA 4.000 1.75 15 1.44 2 1.982 0.393 0.357 0.258 0.525 0.200 0.250
VVDC - 4 - 0.1 - 1.490 0.207 0.746 0.028 0.058 0.200 0.250
VPIN - 10 - 0.0005 - - - - - - -
ISETO - - -
ISET1
RESET - - -
VDET - 700 0.004

* NUMBERS USED TO SIZE CABLES ARE FOR WORST CASE AT THE END OF LIFE
— ASSUME THIS IS CORRECT UNTIL FURTHER NOTICE
e CURRENT QUOTED ABOVE IS FOR TWO MODULES IN PARALLEL (POWER SUPPLY)
— VOLTAGE DROP IS FOR ROUND TRIP
— SUM OF “NOMINAL” VOLTAGE AND “WORST CASE” LINE DROP NOT TO EXCEED 6V?
— NOTE PROBLEM ON VDD
e CABLE PERFORMANCE REQUIREMENTS HAVE NOT BEEN CONSIDERED

— EMI MORE WORK THAN ANTICIPATED
— ACTIVE OR PASSIVE ELEMENTS AT PP2 OR PP3 HARD TO ASSESS WITHOUT PROTOTYPES
— TRYING TO GET CABLE ELECTRICAL SIMULATION OFF GROUND AT LBNL

e ROUND/TWISTED/UNTWISTED?
—  WILL PURCHASE AND PROTOTYPE EACH
— HAVE LAID IN TWISTED OUT TO PP3 (MOST SPACE)

FEB 00 LW MECHMEAL ENGIVEERNG
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ATLAS PIXEL DETECTOR
CONVENTIONAL CABLES (Il & 1V)

e COST IS TURNING INTO PRIMARY CONSTRAINT
 ROM COST ESTIMATE RECENTLY COMPLETED
— VENDOR QUOTE
— COMPOSITE COMPARISON FROM CATALOGS
— COMPARISON WITH SCT
e CLEARLY MOST EXPENSIVE PORTION OF SERVICE PLANT
e CABLES SIZED FOR VOLTAGE DROP NOT TO EXCEED 6V AT CHIP
— LEADS TO VERY LARGE CONDUCTORS
e EVERY VOLTAGE HAS SEPARATE RETURN FOR EMI PURPOSES
— VASTLY INCREASES THE NUMBER OF CONDUCTORS
e SENSE WIRES RUN FROM POWER SUPPLIES UP TO PP2 ONLY
— POWER SUPPLY CURRENTLY DOES NOT USE SENSE WIRES
e MuUsT MEET CERN FIRE SAFETY REGULATIONS
— LEADS TO EXOTIC INSULATOR MATERIALS
— OR: REQUIRES TESTING OF SMOKE QUALITIES TO VERIFY ACCEPTANCE

FEB OO
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ATLAS PIXEL DETECTOR
CABLE TYPES | & Il (LOW MASS CABLES)

NEXT SLIDE
fTYPET PPB1 eez L e
Z 1.5 v “Typell” "™ f / TYPE Il CABLES ARE
- e i% SHOWN IN RED, TYPE |
0 SHIENSS \ e
o SN WS B-LAYER SERVICES
Y NN | ARE RUN ALONG A
Q 2 DIFFERENT PATH
£ ] . N THAN THE REST OF
v = ) LB PIXEL SERVICES-
v B ' ' . ) 7 CHANGE AT PPF 1
2 : =
r PATCH PPF’

e POWER CABLES CHANGE SIZE AT PPB1 AND PPF1 FROM “TYPE 1” TO “TYPE 2”

 LBNL (US) HAS TAKEN RESPONSIBILITY FOR LOW MASS CABLES
— UNIQUELY QUALIFIED IN COLLABORATION
— WELL DEFINED SCOPE
* PROTOTYPE CABLES ARE BEING FABRICATED AT LBNL PRESENTLY

e ELECTRICAL TEST OF REALISTIC 150M CABLE CHAIN TO PROCEED THIS SUMMER

— UNDECIDED WHETHER ALL FLEX OR COMBINATION OF FLEX AND TWISTED PAIR-WAIT FOR PROTOTYPE
CABLE SETS AND TEST RESULTS

FEB 00 LBV MM ENGIVEENG
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ATLAS PIXEL DETECTOR
[LOow MASS CABLES (TYPES | & 1)

e CABLE TECHNOLOGY SPLIT FUNCTIONALLY

— LOW CURRENT VOLTAGES CONTROL AND HVY ON MINIMUM THICKNESS
CONDUCTOR FLEX-SAME ART FOR BOTH TYPE | & Il

— HIGH CURRENT (POWER) ON EITHER THICK CONDUCTOR FLEX OR
TWISTED PAIR ROUND CONDUCTOR

* DEFINITIONS OF COMPONENTS

— POWER CABLES FOR 6/7 MODULES
VDD, VDDA, VCC, VVDC**

e FLEX OR ROUND WIRE WITH CONDUCTOR THICKNESS AND PITCH SIZED FOR
CURRENT

* FLEX-TYPES | AND Il ARE EACH DIFFERENT ART

e TWISTED PAIR OPTION JUMPS IN CONDUCTOR SIZE AT PP 1
— CONTROL CABLES FOR 6/7 MODULES

e PT1000 (NTC), IseTO, ISET1, RESET, VPIN, VvDC**

¢ MINIMUM TECHNOLOGICAL THICKNESS AND PITCH CONDUCTOR FLEX CABLE
— HIGH VOLTAGE CABLES FOR 6/7 MODULES

* VDET

* NOMINALLY SAME FLEX TECHNOLOGY AS CONTROL, BUT MEETS HV
REQUIREMENTS

FEB 00 LBV MM ENGIVEENG
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ATLAS PIXEL DETECTOR

PROTOTYPE ELECTRICAL CABLES

FLEX CABLES BEING PRODUCED AT
LBNL

— TOUR OF BLDG. 25 THIS AFTERNOON
WIRE OPTION TO BE PURCHASED

— FUNDING RECENTLY APPROVED
ARTWORK HAS ALL CABLE TYPES IN
LOW MASS BUNDLES

— TYPES I&ll POWER, MINTRACE, HV
PROTOTYPE EFFORT STARTED WITH
COPPER

— COPPER REMNANTS FROM STAR OFC

— SHOP REALLY GEARED FOR COPPER

— QUICKLY PROVE OUT STAGING AND
PRODUCTION ASPECTS

MIGRATE TO ALUMINUM
— SOME STAR IFC MATERIALS AVAILABLE
— FUNDING APPROVED FOR MATERIALS

— EXPERIENCE WITH AL GOOD IN SHOPS,
BUT NEEDS TUNING WITH ACTUAL RAW
MATERIALS/ CHEMICALS

LW MECHMEAL ENGIVEERNG
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ATLAS PIXEL DETECTOR
FLECTRICAL PROTOTYPES SUMMARY

 HAVE HAD GOOD SUCCESS WITH FABRICATION OF PROTOTYPE
CABLES

e CURRENTLY FABRICATING FULL LENGTH CU-KAPTON FLEX
CABLE PROTOTYPES~RIGHT RESISTANCE

e SELECTION OF MATERIAL AND PROCESS TO ALLEVIATE LABOR
AND COST

— PHOTO-IMAGEABLE, ROLL LAMINATED COVERLAY AVAILABLE AND
SEEMS TO WORK WELL, NEED TO TEST IRRADIATE

— GOOD EXPOSURE UNIFORMITY YIELDS SMALLER NEED FOR
INSPECTION/TOUCHUP

e PRESENTLY DOCUMENTING PROCESS AND LABOR TO ASSESS
COST BETTER
e ELECTRICAL PROTOTYPES COULD BE AVAILABLE BY END OF
APRIL (TYPES 1 AND 2)
— NEED TO UNDERSTAND TEST NEEDS TO BETTER GAUGE SCHEDULE
e CONVENTIONAL CABLE PROTOTYPES AVAILABLE LATER THIS
SUMMER
e ee LW HECsmcH ENGmezmmes
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ATLAS PIXEL DETECTOR
SERVICE MODELING AND MOCKUP

e MINI- AND FULL MODEL OF FRAME PENETRATION
— USED TO VERIFY PACKING FACTOR, BEND RADII, AND ESTIMATE FORCES

e DEVELOP COOLING TUBE TERMINATION TO SECTOR

— ITERATED ABOUT DESIGNS WITH AIM TO REDUCE PRESSURE DROPS AND NUMBER
OF JOINTS IN SECTOR U-TUBE

— FITTINGS FOR END OF FRAME PROPOSED

e ROUTE DISK SERVICES AND BARREL SERVICES TO END OF FRAME
— ESTABLISHED CONNECTIVITY CHARTS AND NAMING CONVENTIONS
— RESERVE SPACE FOR CONNECTION OF ELECTRICAL SERVICES TO SECTOR
— REVERSE FIRST DISK
e CHOSE TERMINATIONS WHICH ALLOWED FIRST DISK TO REVERSE RELATIVELY PAINLESSLY
e [NNER DETECTOR SERVICES MOCKUP

— FULL SCALE OF 1/8 OF ATLAS BARREL OUT PAST PP2
e POPULATE ONE PP2 IN SHORT TERM~LBNL. TO PROVIDE CABLE PARTS
e VWORK OUT FROM PIX/SCT AREA TO PP2 TO UNDERSTAND CROSS-OVERS-LONGER TERM

FEB 00 LW MECHMEAL ENGIVEERNG
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ATLAS PIXEL DETECTOR
WIRE BUNDLE DIMENSION USED IN CAD

_-IV

W/ ]
. 19 _@ N T $
ay] o
L ]
) Ty, L To.s 1
Focking Foctor © - -
® oy 7y
[ [
FF=2==2035X 19 = 120.5 Ll A9
PF~0==>5853% 161 =942
Mass Stondord
Wire horness @
47 Wires 5 Wlres
cl Twisted Fair 18 Twisted Palr
7 Module Bundle & Module Burcle

Pi*Dd 4 =3 14411 524 =1039
11.5 = [[4/3.14) * (211 * (21402 * (LOs P 1
MAZA Harnesslel = 047 *ronnber of vwire s1#vrire dis 2 e ighting factor]]

Weighting Factor ~ 1.02 on top of
circle to sguare cotversion

 PACKING FACTOR VERIFIED~ 1.08D2 (D IS SWEPT DIAMETER
OF TWISTED PAIR)

— CORRESPONDS TO PF=2.75 X {FACE AREA} WHERE {...} IS THE 3 Nﬁggugr‘ﬂ:"‘" o
FACE AREA OF THE WIRES IN THE TWISTED PAIR Eurdles
— BACKED OUT OF NOMOGRAPH IN NASA STD.
— PROVIDES ~20% GIVE IN PACKING 15.52 LEET
e BEND RADIUS IN CAD MODELS EASILY MET
FEB OO

LA MM ENGIEZRNG

E. ANDERSSEN LBNL



ATLAS PIXEL DETECTOR
BARREL SERVICES

BUNDLES DEFINED FOR

BOTH EVAPORATIVE AND
FRAME PANEL COLORS CORRESPOND TO MONOPHASE

OCTANT NUMBERING IN OCTANT
SERVICE LAYOUT DRAWING

BUNDLE END VIEW
(MONOPHASE)

SERVICE BUNDLES PENETRATE
FRAME AND PROCEED TO END
OF FRAME

FEB 00 LW MECHMEAL ENGIVEERNG
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ATLAS PIXEL DETECTOR

OCTANT LAYOUT

FEB OO

LA MM ENGIEZRNG
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ATLAS PIXEL DETECTOR
END FRAME MODEL

¢ GOAL OF ROUTING IS TO REDUCE “T”
TO ONE LAYER AS QUICKLY IN “R” AS
POSSIBLE

SCT RING IS ALREADY INCLUDED~
NEED ALSO TO INCLUDE END-PLATE
STIFFENER AND THERMAL SCREEN
TO BETTER CAPTURE ENVELOPES

e MODEL WILL BE ON DISPLAY THIS
AFTERNOON

WEAVING IS NEEDED TO
GET WIRES FROM LAYER 2
DOWN TO LAYER ONE PAST
THE FLEX CABLES

SCT END FLANGE

POPULATED FIRST OCTANT-BUILT TO PRINT
« T SECOND OCTANT WILL PUSH TO SEE IF BUNDLES
CAN PACKTO SMALLER R LA, MECHAMIEAL ENGIEERIG

E. ANDERSSEN LBNL
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ATLAS PIXEL DETECTOR
SERVICE TERMINATION

o MINIMIZE PRESSURE DROP
— INVESTIGATED SEVERAL OPTIONS~FINAL CHOICE FIT BEST IN LAYOUT

* SECTORS WILL BE TESTED WITH MONOPHASE SYSTEM FOR THERMAL COUPLING
— NEEDS TO BE COMPATIBLE WITH BOTH UNTIL SECTOR IS INSTALLED

* TUBING WILL BE GLUED TO SECTOR
—  MINIMIZE NUMBER OF JOINTS
— MAKE LONG ENOUGH TO SERVICE/REPAIR

O.D. CAN BE USED
IN TEST FITTING
FOR MONOPHASE
TESTING

BONDED IN AT
DISK ASSEMBLY

MAINTAINS CROSS-SECTION

| WITHOUT MITER BEND

FEB 00 LW MECHMEAL ENGIVEERNG
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ATLAS PIXEL DETECTOR
TUBE DESIGN PHILOSOPHY

° LOOK TO MAKE ALL TUBES 2D BENT SHAPES

° BUILD SUFFICIENT COMPLEXITY INTO MODELS FROM START TO ALLOW ADJUSTMENT
— EACH TUBE IS DOG-LEGGED AND HAS ADJUSTMENT IN ALL DEGREES OF FREEDOM
—  STARTED WITH TUBING SETS-ENDED WITH CUSTOM TUBES FOR EACH CIRCUIT
—  MOST CABLES ARE STILL THE SAME-DISK 5 EXCEPTED

° MONOPHASE AND EVAPORATIVE HAVE DIVERGING ROUTING PHILOSOPHIES
—  EVAPORATIVE WANTS TO GROUP SUPPLY AND RETURN TOGETHER FOR A GIVEN CIRCUIT
—  MONOPHASE WANTS SUPPLIES AND RETURNS GROUPED IN BUNDLES (OPPOSITE)

° COMMON RULES I’'VE IMPOSED TO EASE INTEGRATION AND INSTALLATION
— NO PENETRATION OR TRAPPING OF SUPPORT ELEMENTS IS ALLOWED
—  SPECIFIED MIN BEND RADII FOR TUBES AND CABLES
—  COOLING CIRCUITS ENTER AND LEAVE THE SAME FRAME OCTANT
—  EQUAL NUMBER OF CIRCUITS PER OCTANT

FEB OO
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ATLAS PIXEL DETECTOR
CABLE TERMINATION

ROUTING TO PASS BY
MOUNTING EAR OF END
PLATE STIFFENER THISISTYPE O

PROBLEM TO BE
RESOLVED

SIMPLE BLOCK RESERVED
AT TOP OF EVERY SECTOR
EQUAL TO SUM OF WIDTHS
AND HEIGHTS OF CABLES

NOTE:
THIS IS DISK #5
SERVICES MUST EXIT HERE
RADIALLY AS OPPOSED TO ALL
OTHER SECTORS

FEB 00 LW MECHMEAL ENGIVEERNG
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ATLAS

PIXEL DETECTOR

FEB OO

REVERSE DISK 1

o] | . N

S g R
[}

DisK 1 HAS BEEN REVERSED (SUPPORT RING ON OTHER SIDE)
GIVES MORE ROOM FOR BARREL SERVICE EXIT AND TERMINATION
USES COMMON SECTOR DESIGN

SOME PROBLEMS
— CABLE TERMINATION ON FIRST DISK
— SLIGHT ASYMMETRY TO MOUNTING (ACCURATE FACE OF SECTOR)

LW MECHMEAL ENGIVEERNG
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ATLAS PIXEL DETECTOR
TUBE ROUTE OPTIMIZATION

MONOPHASE LAYOUT

EVAPORATIVE LAYOUT

FEB 00 LBV MM ENGIVEENG
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ATLAS PIXEL DETECTOR
MONOPHASE V.S. EVAPORATIVE

e EVAPORATIVE LAYOUT IS VERY CLEAN
— CAPILLARIES ALLOW FOR EASY ROUTING
— OVERALL TUBE LENGTH IS SHORTER DUE TO EASIER ROUTING OF EXHAUST
— HAVEN'T PUT CABLES INTO EVAPORATIVE MODEL YET
* MONOPHASE IS CROWDED, BUT FEASIBLE
— SAME OCTANT RULE CONTRIBUTES TO LONGER TUBE LENGTHS
— TUBING IS HARDER TO ROUTE OUT
— MANY OBVIOUS INTERFERENCES WITH CABLE VOLUMES, BUT MAYBE SAME IN
EVAPORATIVE
e EVAPORATIVE COOLING IS BASELINE DESIGN

— MONOPHASE MODEL STEMMED FROM EFFORT SPENT TO DEVELOP ROUTING FOR
EVAPORATIVE COOLING

—  OPTIMIZATION FOR BOTH LAYOUTS STILL NEEDS TO BE ADVANCED SIGNIFICANTLY

e CABLES NEED TO BE ADDED TO BOTH MODELS

— CURSORY INSPECTION INDICATES THAT NEITHER SOLUTION MAKES IT EASY FOR
THE CABLES CURRENTLY

— PIGTAIL SHOULD BE DEVELOPED WHICH BALANCES WELL WITH TUBING
CONSTRAINTS

—  WILL DEVELOP TUBING FURTHER PRIOR TO PIGTAIL DESIGN

FEB 00 LW MECHMEAL ENGIVEERNG
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PIXEL DETECTOR
CABLES ADDED

LBV MM ENGIVEENG
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ATLAS PIXEL DETECTOR
END OF FRAME ROUTING

TO END OF FRAME TO INTEGRATE WITH
END-PLATE STIFFENER

— TUBES WILL NEED FITTINGS FOR
INSTALLATION PURPOSES

— ALL SERVICES WILL BE STRAIN RELIEVED
AT THIS POINT BY THE END-PLATE
 ROOM IS EXTREMELY TIGHT IN THIS
AREA~ENVELOPES ESTABLISHED FOR
ASSEMBLY REASONS

— SERVICES HAVE 15MM TO MAKE BEND AT
END OF FRAME (Z-ENVELOPE 798 (-3))

— R-ENVELOPE IS 254MM
— NEED TO FINISH LAYOUT PRONTO TO
FIGURE IF ENVELOPES ARE SUFFICIENT
e ONLY ONE OF THE TWO COOLING
OPTIONS WILL BE ROUTED BEYOND
THIS POINT
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ATLAS PIXEL DETECTOR
CONCLUSION

e SERVICE LAYOUT PROCEEDING FULL SPEED AHEAD
e NEXT STEP IS TO INTEGRATE DISK AND BARREL SERVICES

e PHYSICAL MODELING OF SERVICES COMING ALONG, SO FAR
GOOD CORRELATION OF CAD WITH REALITY

e EVENTUALLY WILL HAVE TO DROP ONE OF THE COOLING
SYSTEMS FROM THE CAD MODELING EFFORT~THIS IS DOUBLING
THE AMOUNT OF WORK.

e ELECTRICAL PROTOTYPES PRESENTLY DE-PRIORITIZED TO
MECHANICS EFFORT-CAN CHANGE THIS, BUT NEED REASON TO

e CONVENTIONAL CABLE COST IS HIGHER THAN ANTICIPATED
— TYPES Il & IV ARE PRIMARY COST DRIVERS
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